Comparison of the GAGA factor genes of Drosophila melanogaster and Drosophila virilis reveals high conservation of GAGA factor structure beyond the BTB/POZ and DNA-binding domains.
As a member of the trithorax-group, the Trithorax-like (Trl) gene of Drosophila melanogaster contributes to the expression of homeotic genes and many other genes. Trl encodes different isoforms of the GAGA factor which is thought to act as an "antirepressor" of transcription by remodelling chromatin structure and thereby rendering control regions accessible for transcriptional activators. A more global role of the GAGA factor in chromatin structure and function is suggested by various phenotypes of Trl mutations, such as modification of position effect variegation. To better define the molecular basis of these pleiotropic effects, we cloned cDNAs encoding the GAGA isoforms of D. melanogaster and a distantly related species, D. virilis. We also characterized the genomic organization of both the D. melanogaster and D. virilis genes, and analysed the expression patterns of isoform-specific mRNAs. The D. virilis GAGA isoforms show high similarity to their D. melanogaster counterparts, particularly within the BTB/POZ protein-interaction and the zinc finger DNA-binding domains. Interestingly, conservation clearly extends beyond the previously defined limits of these domains. Moreover, the comparison reveals a completely conserved block of amino acid residues located between the BTB/POZ and DNA-binding domains, and a high conservation of the C-terminus specific for one of the GAGA isoforms. Thus, sequences of as yet unknown functions are defined as rewarding targets for further mutational analyses. The high conservation of the GAGA proteins of the two species is in accord with the nearly identical genomic organization and expression patterns of the corresponding genes.